JOURNAL 


OF THE 


WASHINGTON ACADEMY OF SCIENCES 
SEPTEMBER 15, 1934 No. 9 


HARMACOLOGY.—Remedies for cyanide poisoning in sheep and 
caitle* A. B. Cuawson, H. Bunyga, and James F. Covuca, 

"Bureau of Animal Industry. 
~ The treatment of cyanide or prussic acid poisoning is an important 
problem to the veterinarian. Many cases of poisoning occur each 
"year as a result of livestock feeding on cyanogenetic plants such as 
d cherry, sorghum, arrow grass, and the like. Those plants that 
are capable of developing dangerous quantities of hydrocyanic acid 
"under favorable circumstances are widely distributed and the problem 
treating cyanide poisoning is not confined to a few localities, but 

38 a matter of national interest. 

> Recent reports of the beneficial results following the use of new 
"Temedies in cases of this kind have provoked considerable interest 
to their applicability to treatment under practical conditions. As 
nost-of the information available with respect to these remedies has 
been obtained from experiments on laboratory animals it was con- 
idered desirable to secure data concerning their effectiveness with 
ger animals. This paper reports the results obtained in the first 
o series of experiments in which sheep and bovines were the species 


& The experimental animals used had been kept under observation at 
the Experiment Station of the Bureau of Animal Industry, Bethesda, 
* Md., for a sufficient period to establish knowledge of their healthy 
a Bondition. Some of the animals had been used previously in other 
4 a experiments, but at the time of these studies were normal. Except 
~ No. 1299, all of the sheep had been used in either anthrax or black- 
> leg immunity tests and certain of the cows had been the objects of 
mastitis studies. 
The remedies used had previously been the subject of studies by 
other workers in this field. Lang (8) in 1895 studied the antidotal 
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action of sodium thiosulphate and other sulphur compounds in dogs 
and rabbits and found the first-named salt the most effective. His 
results showed that there is a great variation in effectiveness when the 
method of administration of the poison and antidote are varied, 
Hug (5), Turner and Hulpieu (11), and Forst (4) reported antidotal 
properties in sodium thiosulphate, but Hug considered it less effective 
than either methylene blue or sodium nitrite. The sodium thiosul- 
phate used in our experiments was analytical reagent grade and was 
tested for identity and purity. 

Methylene blue was found to be an antagonist of hydrocyanic acid 
in white mice by Sahlin (9) in 1926. Confirmation was obtained in the 
work of Eddy (3) on dogs and there has since been a large number of 
reports on the remedial value of that substance. Trautman (10) asa 
result of an extensive study of methylene blue as an antidote to 
gaseous hydrocyanic acid poisoning in mice, guinea pigs, and rabbits 
reports: “The average of results indicated no advantage in favor of 
the treated animals.’”’ Hug (5, p. 519) found methylene blue less 
effective than sodium nitrite. The methylene blue used in our experi- 
ments was the medicinal grade tested for identity and purity. 

Sodium nitrite was proposed by Hug (5, p. 89) in 1932, who found 
it superior to methylene blue and sodium thiosulphate in dogs and 
rabbits. This salt has been used with considerable success in experi- 
mental cyanide poisoning of sheep and cattle by Fitch and his co- 
workers (personal communication) in Minnesota. Hug and Wendel 
(12) independently conclude that the mode of action of sodium nitrite 
is to convert part of the hemoglobin of the blood into methemoglobin, 
which then combines with the cyanide and forms a relatively non- 
toxic compound. In support of this hypothesis both investigators 
have demonstrated that methemoglobin itself acts as an antidote in 
cyanide poisoning. The sodium nitrite used in our study was of 
analytical reagent grade tested for identity and purity. The solutions 
used were freshly prepared for each experiment. 

Sodium tetrathionate was found by Chistoni and Foresti (1) to 
protect against doses of potassium cyanide not much in excess of the 
m.l.d. Draize (2) found it more effective than methylene blue. The 
sample used by us was prepared according to the method of Klo- 
bukoff (7). 

The use of a combination of sodium thiosulphate and sodium 
nitrite was suggested by the knowledge that these substances are 
thought to counteract the poisonous effects of cyanides in different 
ways, the nitrite through methemoglobin formation and the thio- 
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sulphate by converting the cyanide into thiocyanate. Since the 
quantity of hemoglobin that can safely be converted into methemo- 







the globin for antidotal purposes is strictly limited by the minimal quan- 
ed. tity of hemoglobin that is necessary to carry out the normal trans- 
tal portation of oxygen to the tissues, there is an upper limit to the dose 
ive of nitrite that can be administered with safety. Sodium thiosulphate, 









































ul- which does not convert hemoglobin into methemoglobin, and which 
vas does not react chemically with sodium nitrite, would serve to in- 
crease the effectiveness of the antidote without increasing its toxicity. 
cid After several experiments had been made on bovines and had demon- q 
he strated the superiority of the combination of remedies a paper by 4 
of Hug (6, p. 711) was received in which, working with rabbits and dogs, 
3a he clearly demonstrated the effectiveness of the combination.’ 
to For the purposes of the experiments reported in this paper the 
its cyanide was given in the form of a freshly prepared solution of 
of potassium cyanide. The specimen of salt used was of analytical re- 
288 agent quality and analysis showed it to contain 98.12 per cent KCN. 
ri- The cyanide was given by drench and the remedies given by intra- 
venous or intraperitoneal injection except in two instances. 
nd 
F SYMPTOMS OF POTASSIUM CYANIDE POISONING 
o- The symptoms of hydrocyanic acid poisoning have been described 
el in various publications dealing with poisons, materia medica, and 
te other subjects. The series of experiments carried out by the writers 
n, has furnished some detailed information regarding the sequence of 
" the different symptoms, which it seems advisable to point out. 
rs It is well known that an appreciable time elapses between the 
nD giving of potassium cyanide and the appearance of perceptible symp- b 
of toms. In the cases which form the basis for this paper, this time did 4 
18 not differ particularly with the two classes of animals. For the cattle, 4 
the time varied from 0.5 minute to 2.5 minutes, and averaged 1.1 
0 minutes. The longest time was for an animal given a small dose and 
e which was given the material in the shortest time. With the sheep 
e the time varied between 0.5 minute and 2 minutes, and averaged 1.5 
‘i minutes. 
In the different experiments, from 0.5 minute to 2 minutes were q 
n required to give the drench. The elapsed time between giving of the i 
: . — this eee was prepared a report by Cuen, Rose, and Crowes (Proc. 
Soc. Exp. Biol. Med. 31: 250. 1933) has n received in which these authors show 





that the combination is very effective against potassium cyanide poisoning in dogs. 
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potassium cyanide and the appearance of symptoms was taken from 
the completion of the drenching. 

In practically all cases the first indication of symptoms was an 
acceleration in rate and an increase in the depth of the respiration. In 
some instances, at the same time the animal appeared to be anxious 
as though apprehensive that something was not quite right. 

In very mild cases, even when nothing was given to counteract the 
poison, the effect disappeared within a few minutes. Three poisoned 
cattle appeared to have entirely recovered within seven minutes after 
the cyanide was given. In two cases, a somewhat accelerated and 
unusually deep respiration and a somewhat increased pulse rate were 
all that were abnormal. The third cow, in addition, became very 
nervous, hypersensitive to movements, sounds, or other stimuli, and 
her pupils were considerably dilated. She also showed a slight leg 
weakness and appeared to be frightened. Two sheep, given small 
doses, apparently were entirely recovered in three and five minutes, 
respectively, after being given the cyanide. In the latter case, the 
pulse became very fast and there was slight spasmodic jerking of the 
muscles of the shoulders. The doses of hydrocyanic acid given these 
animals varied from 0.441 to 1.102 milligrams per kilogram of body 
weight. The smaller dose caused only a slight increase in the pulse 
rate of a cow. 

When more seriously poisoned the rate and depth of the respiration 
rapidly increased and frequently culminated in spasms and dysp- 
noea. In one cow, spasms developed in nine minutes. In the other 
cattle spasms developed in five of the eleven cases and appeared in 
from 1.5 to 5 minutes, or an average of three minutes after the cya- 
nide was given. With the exception of one case in which the notes are 
not definite, all the cases which did not have spasms were either light 
cases and recovered, or were given remedial treatment. In the one 
untreated fatal cattle case in which spasms developed, the spasms 
occurred at intervals for eleven minutes. 

In the sheep, spasms of greater or less intensity developed in 22 
of the 37 cases of poisoning. They occurred in from 1 to 14 minutes 
after the cyanide was given, or in an average time of 4} minutes. In 
some instances the duration was very short, consisting of a few spas- 
modic contractions. In some, they lasted for 7 to 9 minutes, while one 
animal had spasms which occurred at intervals for 51 minutes. Aside 
from two cases of the kind, the average duration was approximately 
24 minutes. 
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The spasms varied considerably, some consisting of more or less 
violent kicking, and some opisthotonos, while in other cases there were 
violent tetanic contractions of the legs and body muscles, these 
usually being accompanied with jerky movements of the eye balls or 
rolling of the eye ball downward. At this stage, in the cattle cases, the 
jugular vein was very prominent and evidently engorged with blood. 
This, together with the blanching of the teats, would appear to in- 
dicate a contraction of the peripheral capillaries. During this period 
the venous blood was a bright red in color. 

At approximately the same time that spasms developed, the res- 
piration became labored or dyspnoeic and much slower than during 
the period of stimulation. As experimental treatments were given 
many of the poisoned animals during the period of spasms or very 
shortly thereafter, these animals can not be used in considering the 
progressive changes that occurred after that time. Only one untreated 
cow showed evidence of dyspnoea. This lasted for 43 minutes, or up 
to about two minutes before the animal died. 

In six sheep which recovered, the period of dyspnoea lasted for 
from one to three minutes following which the respiration became 
easier and the animal gradually improved. In eight fatal cases, the 
dyspnoea lasted for from 11 to 38 minutes, or an average of 17 min- 
utes. In other words, when dyspnoea continued for more than three 
minutes, the animals usually died. One sheep was an exception. 
On two occasions, this animal had several repeated periods of weak- 
ness, spasmodic muscular jerking, trembling and mild dyspnoea. 
These occurred during periods of 1 hour and 20 minutes on the first 
occasion and 1 hour on the second. The sheep recovered from both 
cases of poisoning. 

During the period of dyspnoea the respiration varied greatly in 
rate. At times, it resembled panting, and at other times it was very 
deep, irregular and the expiration very much forced, while in other 
cases the animals were gasping for breath. In some cases it was more 
or less intermittent, being held for several seconds at a time. In mild 
cases the panting or labored respiration became less and less pro- 
nounced and then the animals passed into a recovery period. In fatal 
cases, it grew less deep and the periods between respiratory move- 
ments usually increased in length until the breathing ceased alto- 
gether. During this period the membranes were usually more or less 
cyanotic and the blood as seen in the eye veins, dark in color. _ 

The period of dyspnoea was practically coincident with a severe 
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weakness and depression, the animal being stretched out on one 
side. The eye reflex when noted was apparently normal and the 
animal usually kicked occasionally, or there was some trembling of 
the surface muscles. Considerable blood and watery liquid came from 
the nostrils and mouth of two of the cattle during this period. Both 
animals died. 

The period of recovery in the two cattle given light doses was 
very short. Within 7 minutes in one case, and 10 minutes in another, 
after the cyanide was given, the animals appeared to have entirely 
recovered. Both were mild cases of poisoning. Some of the poisoned 
sheep recovered within a few minutes, while others were ill from 30 
minutes to a few hours, depending on the severity of the poisoning, 
For all the sheep that recovered without the use of remedial treat- 
ment, the period of illness varied from four minutes to something 
more than 2} hours. The exact duration in the longer cases is not defi- 
nitely known. In one fatal cattle case which did not receive any reme- 
dial measure, the animal was sick for 42 minutes. The sheep died after 
from 11 to 55 minutes of illness, the average time for the cases in 
which the notes are definite being 33 minutes. 


LESIONS IN THE CATTLE 


Autopsies were made on four of the five cattle that were fatally 
poisoned. None of the sheep were autopsied. In all the cattle the blood 
and the muscle tissues were very dark red in color. On being allowed 
to stand exposed to the air the blood, especially, soon became a 
bright red and resembled arterial blood. The lungs of one of the 
animals, No. 1267, were very severely congested and edematous. A 
considerably quantity of bloody and frothy liquid flowed from the 
mouth of this animal while it was in the latter stages of its illness. This 
apparently came from the lungs. The lungs of two of the other 
animals, Nos. 1264 and 1266, contained somewhat more blood than 
is usually present in normal cattle. This was not sufficient to call con- 
gestion however. Some bloody liquid flowed from the mouth of one 
of these animals, No. 1264, just before death. In the trachea of No. 
1265, between the longitudinal folds of the mucosa, there were prom- 
inent hemorrhages which extended a short distance into the bronchial 
tubes. Petechiae were similarly present in the tracheal mucosa of No. 
1267. This was the animal with the severely congested lungs. Aside 
from a few petechiae on the surface of the ventricles of No. 1264 and 
a slightly congested mucosa of the 4th stomach of No. 1267, the other 
tissues appeared to be normal. 
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TABLE 1.—Doszs, CatcuLaTep as Hyprocranic Acip, GivEN TO SHEEP AND THE 
Errects PropUcED WHEN NO REMEDIES WERE UsED 











Dose given mg/kg and effect 





Symptoms Sick Very sick 
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TOXIC AND LETHAL DOSES OF HYDROCYANIC ACID FOR SHEEP 
AND CATTLE 


In order to establish a basis on which to judge of the efficacy of 
remedial measures, various quantities of potassium cyanide were 
given and the subsequent effects allowed to take their natural course 
unmodified by remedies of any kind. The doses which were figured 
as milligrams of HCN per kilogram of the animal’s body weight varied 
from 0.882 milligram to 4.41 milligrams per kilogram. The various 
doses as given to sheep are shown in Table 1, and those to cattle in 
Table 2. As shown in the tables the cases of poisoning were grouped 
into classes on the basis of the severity of the illness. The degree of 
illness is indicated by the terms “symptoms,” “sick,” “very sick,” 
and “‘death.”” Among those classed as showing “‘symptoms’”’ were in- 
cluded cases in which the respiration was distinctly stimulated and 
in which evidence of uneasiness or weakness developed. These ani- 
mals were able to remain on their feet. The “sick’”’ animals developed 
marked dyspnoea, and in some cases opisthotonos or mild spasms. 
They became too weak to stand throughout the illness, but did not 
lie stretched out on their sides. Those animals which went into a coma, 
developed pronounced spasms, or were lying stretched out on one 
side in a more or less comatose condition for some minutes are classed 
as “very sick.” 

The various doses given to sheep and the severity of illness of each 
case are shown in Table 1. 

The results establish, fairly closely, the minimum toxic and lethal 
doses for sheep, when the cyanide is given as a drench and under the 
conditions accompanying these experiments. As symptoms were 
produced by 0.992 milligram per kilogram of animal weight calcu- 
lated as hydrocyanic acid, and by all larger doses, and as 0.882 milli- 
gram was without apparent effect, 0.992 can be taken as close to the 
minimum toxic dose. 

In-one case, 1.764 milligrams per kilogram killed. In comparison 
the same dosage in another case produced only symptoms and in 
other cases sheep survived doses as high as 2.424 milligrams per kilo- 
gram. The small dose of 1.764 on the basis of other results appears 
erratic and may indicate an error. Two sheep were fatally poisoned 
by 2.315 milligrams per kilogram. Although one animal survived a 
slightly larger dose, the results in general appear to indicate that this 
figure is very close to the minimum lethal dose and for the purpose 
of this paper is so considered. 
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Although fewer of the experiments with cattle than with sheep 
furnish data regarding the degree of illness caused by different quanti- 
ties of hydrocyanic acid, they furnish some evidence regarding the 
minimum toxic and the minimum lethal doses. 

The smallest quantity which produced definite symptoms was 0.882 
milligram per kilogram of animal weight. Following a dose of one half 
of this quantity or 0.441 milligram the pulse was somewhat acceler- 
ated. No other evidence of effect was noted and it was thought the 
pulse effect might be due in part at least to other causes. As the dose 
of 0.882 milligram caused very definite symptoms, consisting of ac- 
celerated pulse and respiration, nervousness, trembling and slight 
weakness, it would appear that for cattle the minimum toxic dose is 
somewhat less than 0.882 milligram, but more than one half this 
quantity. 

A dose of 2.315 milligrams, or the minimum lethal dose for sheep, 
killed a cow and was thought by the observers to be somewhat more 
than would have been necessary to produce fatal results with the 
animal used in the experiment. In fact, one cow, not shown in Table 
2, was made very ill on 2.042 milligrams and it was thought she would 


TABLE 2.—Doszs, CatcuLatTep as Hyprocyanic Acip, Given TO CATTLE AND THE 
SEvERITy oF ILLNESS PropUcED WHEN NO ReMEpy was UsEp 








Dose given mg/kg and severity of effect 





Symptoms Sick Very sick 
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1265 





Nov. 1267 


Nov. 1266 


























Nov. 1265 0.441 





have died had remedial measures not been taken. Apparently the 
minimum letal dose then is close to the latter quantity. Both the 
minimum toxic and the minimum lethal doses appear to be slightly 
less for cattle than for sheep. 


REMEDIES USED AND THE RESULTS OBTAINED 


As previously stated several substances have been used by various 
investigators to counteract the effects of hydrocyanic acid on animals. 
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Two or more experiments were tried either singly or in combination, 
with each of the following: methylene blue, sodium thiosulphate, 
sodium tetrathionate, and sodium nitrite. Methylene blue was used 
with two sheep only. In each case it was given intraperitoneally. 
All remedies were given to cattle intravenously. The cyanide was 
administered as potassium cyanide. 

It was desired to obtain information as to whether the remedies 
themselves acted by chemical transformation with the cyanide. Two 
sheep were given mixtures by mouth. One received a dose containing 
1.42 m.l.d. of the cyanide mixed with 10 cc. of 10 per cent sodium 
tetrathionate solution and the second received a dose of 1.42 m.].d. 
of cyanide mixed with 20 cc. of 10 per cent sodium nitrite solution. 
In both cases the animals became sick and exhibited typical early 
symptoms of cyanide poisoning. Both, however, soon showed im- 
provement and recovered in a short time. The experiments indicated 
that the antidotal action of the remedies had taken place in the 
organism and that, therefore, the antidotal action is physiological. 
Had the remedy reacted completely with the cyanide in vitro the 
sheep would not have exhibited any symptoms of poisoning. 

The substances used as remedies, together with the results and 
other data, are given in Table 3. In the opinion of the observers, 
several of the animals that died would probably have recovered if 
additional remedial measures had been used to support the experi- 
mental treatment. 


Methylene blue 

Two sheep, each given 3.307 milligrams of hydrocyanic acid per 
kilogram of body weight or 1.42 times the minimum lethal dose, were 
treated with intraperitoneal injection of a 1 per cent solution of 
methylene blue. One given 30 cc. 3 minutes after the prussic acid was 
given, and in the spasm stage of the illness, died. In this case it was 
net apparent that the illness was altered by the methylene blue. The 
second sheep was given 50 cc. of methylene blue solution intraperi- 
toneally 4.5 minutes after the cyanide was administered and re- 
covered. In these cases 50 cc. of 1 per cent methylene blue given 
intraperitoneally protected against 1.42 times the lethal dose. Three 
and one-half minutes after the methylene blue was given, the animal 
showed marked improvement and thirteen minutes later it got up. 


Sodium tetrathionate 


Of three sheep treated with sodium tetrathionate, one recovered 
and two died. The one which recovered was given a quantity of cya- 
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nide equivalent to 1.42 times the minimum lethal dose to which had 
been added 10 cc. of a 10 per cent solution of sodium tetrathionate. 
The two substances were mixed and given together as a drench. The 
sheep went through the early symptoms of hydrocyanic acid poison- 
ing, but these did not reach the spasm stage. The illness was mild 
and within 13 minutes the sheep had completely recovered. 

In one case 20 cc. of a 10 per cent solution of sodium tetrathionate 
given intraperitoneally failed to protect against 1.42 lethal doses of 
the cyanide and in another case 30 ce. failed to protect against 1.66 
lethal doses. In one of these cases 3.5 minutes and in the other 5 
minutes elapsed after the cyanide was given before the first injection 
of the remedy was administered. In these cases the sodium tetrathio- 
nate did not appear to be very effective as a remedy. Both animals 
had reached the spasm stage of illness and were prostrated when the 
tetrathionate was administered. 


Sodium thiosulphate 


This was tried experimentally with one cow and three sheep. 
Twenty cc. of a 10 per cent solution given intravenously to a cow 6 
minutes after the cyanide was administered and 1.5 minutes after 
convulsions started protected the animal against 1.39 lethal doses. 
Improvement was noted in the animal’s respiration within 1.5 min- 
utes after the thiosulphate was given. One hour later the cow was 
looking bright and resting comfortably. She did not get to her feet 
for some hours later. 

With one sheep 10 cc. and with another 20 cc. of a 10 per cent solu- 
tion given intraperitoneally protected against 1.42 lethal doses when 
administered 2 and 3 minutes respectively after the cyanide was 
given. In a third case 20 cc. of the thiosulphate protected against 
1.62 lethal doses. This was given 3 minutes after the acid was given. 
These three sheep were down on their sides and one of them, sheep 
1310, was having spasms at the time. 

Sodium thiosulphate under the condition of the experiment pro- 
tected against 1.39 lethal doses of hydrocyanic acid in cattle and 
1.62 }-+%al doses with sheep. It was, however, given during the early 
“| «ges of the illness or before the evidences of respiratory paralysis be- 
came pronounced. 


Sodium nitrite 


Another substance used experimentally as an antidote for hydro- 
cyanic acid poisoning was sodium nitrite. This, in a 10 per cent solu- 
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tion, was used intravenously on two poisoned cattle cases and as a 
drench or intraperitoneally with six sheep. 

A cow given one lethal dose of cyanide recovered when given 20 
cc. of a 10 per cent solution of the nitrite. In this case the nitrite was 
not given until ten minutes after the cyanide was administered or 
until the cow was down on her side and kicking spasmodically. The 
following day this animal was given 1.5 lethal doses of cyanide and 
21 minutes later treated with 20 cc. of 10 per cent sodium nitrite solu- 
tion given intravenously. At the time the nitrite was given she was 
prostrate on one side, the pulse was fast and beginning to grow weaker 
than it had been. No beneficial effect from the nitrite was noted. She 
died very shortly after the nitrite was administered. 

One sheep given as a drench 1.42 lethal doses of cyanide to which 
was added 20 cc. of 10 per cent sodium nitrite developed the early 
symptoms of cyanide poisoning. The sheep became weak and went 
down on its side. She began to improve almost immediately and in 10 
minutes after falling and 12 minutes after being drenched she had 
apparently almost completely recovered. 

Two sheep given 1.42 lethal doses of cyanide and later given intra- 
peritoneal injection of 10 per cent sodium nitrite recovered. In one 
case the nitrite was administered in two doses of 5 cc., one in 3 min- 
utes or just after the sheep fell, and the second in 6 minutes after the 
cyanide was administered. The second sheep was treated with a single 
dose of 10 cc. of the nitrite solution. This was given 11 minutes after 
the sheep was drenched with cyanide, or 8 minutes after it went 
down on its side. At this time the paralytic effects of the cyanide on 
the respiration were beginning to be apparent. 

When given ten minutes after 1.66 lethal doses of cyanide were 
administered 10 cc. of a 10 per cent solution of sodium nitrite failed 
to save the animal. Similarly 20 cc. of the nitrite failed to save two 
sheep that had been given 1.9 lethal doses each of cyanide even when 
the first half of the nitrite was administered shortly after the animal 
became ill. In one case 10 cc. was administered in 2 minutes and a 
second 10 cc. was given to the sheep in 25 minutes. In a second case 
the first 10 cc. was given in 8 minutes and the second 10 cc. in 9 
minutes. Both sheep died. 


Sodium thiosulphate and sodium nitrite combined 


As sodium thiosulphate and sodium nitrite have different actions, 
both substances were administered to five poisoned cattle. In these 
cases 20 per cent solutions were used, one being administered im- 
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mediately after the other. They were given intravenously. In two 
cattle, when these were administered within 4 and 4.5 minutes after 
the cyanide was given, the two substances protected against 1.96 and 
2 lethal doses of the cyanide. In two other cases, similar doses of the 
thiosulphate and nitrite failed to protect against 3 and 4 lethal doses 
of the cyanide when 3.5 and 4 minutes respectively were allowed to 
elapse between the giving of the cyanide and the administering of the 
experimental remedy. 

Similarly 10 ce. of sodium nitrite and 30 cc. of sodium thiosul- 
phate did not prevent the death of a cow that had received 2.54 lethal 
doses of cyanide 6.5 minutes previously to the administering of the 
experimental remedy. In other words, by giving intravenous injec- 
tions of sodium thiosulphate and sodium nitrite it was found possible 
to save cows poisoned by as much as 2 lethal doses of cyanide, but 
not when 2.54 lethal doses or more had been given. 


SUMMARY 


Experiments with sheep and cattle were made to determine the 
relative efficiency, under practical conditions, of four substances that 
have been suggested as remedies for cyanide poisoning. The sub- 
stances used were methylene blue, sodium tetrathionate, sodium 


thiosulphate, sodium nitrite, and a combination of the two latter. 

The animals were given drenches of potassium cyanide in water 
and the remedies were given at various times after the cyanide was 
administered. Except for two sheep for which the remedy was mixed 
with the cyanide and administered as a drench, the remedies were 
injected intraperitoneally and in the cattle they were injected into 
the jugular vein. All of the substances tried, offered some protection 
against the poisonous action of the cyanide. 

The minimum lethal dose of hydrocyanic acid, administered as 
potassium cyanide in a drench, was determined to be; for sheep 2.315 
mg. per kilo; for cattle nearly 2.042 mg. per kilo. The minimum toxic 
dose was found to be; for sheep 0.992 mg. per kilo; and for cattle 
somewhat less than 0.882 mg. per kilo. 

In the experimental work with sheep 50 cc. of methylene blue pro- 
tected against 1,42 lethal doses of cyanide,-although 30 cc. failed to 
do so. Of the other remedies tried, sodium tetrathionate and sodium 
nitrite, each protected against 1.42 minimum lethal doses but failed 
to do so against slightly larger doses. Sodium thiosulphate protected 
against 1.62 minimum lethal doses. The combination of sodium thio- 
sulphate and sodium nitrite was not tried with sheep. 
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In the cattle experiments, sodium nitrite protected against a single 
minimum lethal dose of cyanide but failed to do so when 1.5 minimum 
lethal doses had been given. Sodium thiosulphate protected against 
1.39 minimum lethal doses. With cattle the best results were obtained 
with a combination of sodium nitrite and sodium thiosulphate which 
protected against 2 minimum lethal doses. Methylene blue and so- 
dium tetrathionate were not used with poisoned cattle. 

The results strongly indicate that in administering any of the sub- 
stances tried as remedies it is of the utmost importance that they be 
given very promptly after symptoms of poisoning develop and before 
the period of respiratory paralysis sets in. 

Aside from these remedies no other treatment was given the sick 
animals. It is our opinion based on our observations of the course of 
the sickness that in several cases additional treatment such as the 
stimulation of respiration and general supportive measures would 
possibly have altered the final result of the cases. It is suggested that, 
in cases of cyanide poisoning, treatment with the remedies used in 
this study could well be supplemented by other measures with better 
chances of success. 

Two experiments indicate that the remedial action of nitrite and 
tetrathionate is physiological rather than chemical. 
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CHEMISTRY.—The pigment of the India red pummelo (Citrus 
grandis Osbeck).1 M. B. Mariacx, Bureau of Chemistry and 
Soils. (Communicated by J. A. LECuiERc.) 

Through the courtesy of Dr. Walter T. Swingle of the Bureau of 
Plant Industry, the writer obtained three fruits of the India red pum- 
melo from tree CPB 10058 of the Eustis Experiment Garden, Eustis, 
Florida. Since the pink grapefruit is a close relative of this fruit it was 
thought of interest to determine the nature of the pigment. Previ- 

1 Received May 21, 1934. 
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Fig. 1—Left, A. Tomato lyco ne; B. India vee pummelo lycopene. Right, 
India red pummelo lycopene crys X180. 


ously the writer had shown by microchemical crystallization methods 
that the pigment of the India red pummelo and that of the pink 
grapefruit were the same, namely, lycopene.? Microchemical evidence 
is not so positive as actual isolation, however, and since the oppor- 
tunity was at hand the pigment of the three fruits was isolated. The 
total amount isolated was probably not much more than a milli- 
gram, but the material was not dryed and weighed for fear of losing it. 

Although there was some pigment in the peel this was discarded, 
since it was desired to avoid contamination with the volatile oil. Only 
the pulp and locular membranes were used. The separated material, 
after being crushed in a mortar in order to break up the pulp cells, 
was treated with 95 per cent alcohol and pressed to remove the ex- 
cess. It was then treated again with 95 per cent alcohol and dried at 
room temperature. The dried material was extracted with carbon di- 
sulfide, the carbon disulfide evaporated almost to dryness and ab- 
solute ethyl alcohol added, producing a precipitate of red crystals. 
These were purified by dissolving in a small amount of carbon di- 
sulfide and precipitating with petroleum ether. Identification was 
made by comparison of the absorption spectrum of the pigment with 
that of an authentic sample of lycopene from the tomato. 

Fig. 1-A shows the spectrogram of tomato lycopene and Fig. 1-B 
that of the pigment of the India red pummelo taken at liquid air 
temperature. Fig. 1 (right) shows a photomicrograph of lycopene 
crystals from the India red pummelo. 


2 Some preliminary Gens on the coloring matter of Citrus fruits. Amer. Journ. 
Pharm. 100: 243-246 1928 

? The writer is indebted to Dr. G. E. Hilbert and E. F. Jansen of the Bureau 
of Chemistry and Soils, U. 8. Dept. of Agriculture, for the spectrograms. 
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PALEONTOLOGY.—Pleistocene remains found near Lake Tacarigua, 
Venezuela." Cuartes T. Berry. (Communicated by Epw. W. 


BERRY.) 


In the past few years some very interesting archaeological work has 
been done around the eastern end of Lake Tacarigua, commonly 
noted on some recent maps as Lake Valencia or Lake Maracay, a part 
of which is in the State of Aragua, Venezuela. Lake Tacarigua is 
situated about 25 miles inland from the northern coast of Venezuela 
at an altitude of about 1400 feet. Dr. Rafael Requena, who conducted 
the archaeological work, has brought to light many finds which sug- 
gest a lake-dwelling type of people. With these human remains were 
found many shells both marine and terrestrial, all well preserved. 
These shells and several small samples of the material in which they 
were found, were collected from Bennet Mound near La Mata and 
were forwarded to me from Dr. Requena through Dr. J. A. Tong of 
Caracas, Venezuela. It is this material which forms the basis of the 
present paper. 

I wish to express my sincere thanks to Dr. Henry A. Pilsbury of 
the Academy of Natural Sciences of Philadelphia for identifying the 
shells sent him. To K. E. Lohman of the United States Geological 
Survey I am indebted for the determination of the diatoms and 
sponge spicules found in the marl bed. Also I wish to thank Dr. C. H. 
Blake of the Massachusetts Institute of Technology for the identifi- 
cation of the ostracods found in the mar! bed. 

It is common knowledge that most prehistoric people had trade 
routes by means of which they traded implements and ornaments. 
The marine organisms found near Lake Tacarigua had been used for 
two purposes; food, and the shells for ornamentation. This fact means 
that the people of that time must have made the trip in a compara- 
tively short time from the sea coast to their homes or else the food 
would have spoiled in the tropical climate. 

The complete list of marine shells that I received, which were found 
in the upper bed are: 

Codakia orbicularis 
Fissurella rosea Fischer. 
Fissurella nodosa Born. 
Cittarium pica Linné. 
Nerita versicolor Gmel. 
Tectarius muricatus Linné. 
Strombus gigas Linné. 
Oliva recticularis Lam. 


1 Received Nov. 11, 1933. 
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The shells of Strombus gigas are broken in such a manner as would 
occur only if the animal had been used for food. Of the two different 
species of limpets (Fissurella spp.) those belonging to Fissurella rose1 
show undoubtedly that they were used as ornaments. The edges of 
the shells are smooth and show evidence of having been shaped. The 
slit in the apex of the shell was very useful for stringing on some 
variety of cord, thus making a necklace. Requena? pictures several 
such necklaces of limpets and other shells. Oliva recticularis has a 
straight hole running through the shell lengthwise from the apex to 
the lower end of the aperture. Again in both Nerita versicolor and 
Tectarius muricatus the shells have a small oblong hole in the first 
whorl, just opposite the aperture. In 7’. muricatus the holes are worn 
smooth along the edges and in N. versicolor the teeth on the outer lip 
of the aperture are nearly all worn away. 

The fossils which I have received have come from two successive 
beds. The upper one—which is covered by about 8 feet of top soil 
consisting of sand and clay— is from 2 to 3 feet thick. The lower bed— 
which has been penetrated to a depth of 2 feet by the archaeological 
excavations—is of unknown thickness. This lower bed is a freshwater 
marl, consisting entirely of calcareous material. The areal extent of 
this bed, however, is as yet not known. Innumerable shells of Planor- 
bis pronus are the dominant organisms found in the lower bed. Ap- 
parently at the time this bed was deposited the waters teemed with 
ostracods, for it now contains literally millions of them. However, 
there seem to be only a limited number of species represented. They 
belong to the following genera; Cryptocandona, Dolerocypris, Spino- 
cypris, Cyridopsis, Potamocypris, Darwinula, and Cytheridella. Numer- 
ous fish scales, ribs, and vertebral ossicles were found which have been 
determined as belonging to Geophagus brasiliensis. This fish seems to 
have been the most common, if not the only one, which inhabited the 
lake at that time. It is a species that inhabits freshwater in tropical 
regions of both South America and Africa today. It is similar in size, 
color, and habits to our common sunfish of North America. Many 
scales, ribs, and vertebral ossicles were found in the upper bed also. 
Some small Unio shells were also found, but were too young to be 
definitely determined. 

The following is the complete list of all the different organisms 
found in the lower or mar! bed; 

Fishes 
Geophagus brasiliensis Quoy & Gaimard 
* Requena, R. Vestigios de la Atlantida. Caracas. p. 47. 1932. 
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Mollusca 
Planorbis pronus v. Mart. 
Potamopyrgus parvulus Gldg. 
Unio sp. 
Snail teeth 

Eucrustacea 
Cryptocandona valencia n.sp. Blake 
Dolerocypris berryi n.sp. Blake 
Spinocypris macracanthos n.g. et n.sp. Blake 
Cypridopsis fuhrmanni? Mehes 
Potamocypris sp. 
Darwinula sp. 
Cytheridella tacarigua u.sp. Blake 

Diatoms 
Melosira cf. M. italica (Ehrenberg) Kitzing 
Melosira cf. M. sulcata (Ehrenberg) Kitzing 
Cyclotella meneghiniana var. rectangulata Grunow 
Stephanopyzis corona (Ehrenberg) Grunow 
Fragilaria brevistriata Grunow 
Fragilaria construens (Ehrenberg) Grunow 
Sceptroneis sp. 
Synedra cf. S. ulna (Nitzsch) Ehrenberg 
Navicula ef. N. halophila (Grunow) Cleve 
Navicula ef. N. occonetformis Gregory 
Pinnularia cf. P. dactylus Ehrenberg 
Anomoeoneis sphaerophora (Ehrenberg) Pfitzer 
Gomphonema ventricosum Gregory 
Cymbella ventricose Kiitzing 
Epithemia sp. 
Rhopolodia gibba (Kiitzing) Miiller 
Rhopolodia ventricosa (Kiitzing) Miller 
Nitzschia cf. N. dubia Wm. Smith 
Nitzschia sp. 

Seeds 
Chara requena n.sp. 
Chenopodium sp. 
Eupatorium sp. 

Sponge spicules 
Ephydatia aufiora J. Frenguelli 
Ephydatia aufidiscos J. Frenguelli 


All the diatoms are found living in fresh or brackish water with the 
exception of three species. These three species, which appear to be 
very rare and much broken, are; Melosira sulcata, Stephanopyzis 
corona, and Sceptroneis sp. (probably S. caduceus). The first of these 
lives in marine and brackish water today and has been found in the 
Middle Miocene of North America along with Stephanopyzis corona 
and Sceptroneis caduceus. The last two species, however, are both ex- 
tinct. The presence of these Miocene diatoms in the fresh-water marl 
bed probably means that they were reworked from some Miocene 
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deposit in the region of Lake Tacarigua. Although no Miocene de- 
posits are known very close to Lake Tacarigua the minuteness of 
these diatoms makes it easily possible for them to be carried great 
distances before they are redeposited. The sponge spicules have been 
found in tripoli deposits of Quaternary age from Chile. 

I was able to determine a few of the seeds found in this marl bed; 
one, a new species of Chara and one each of Chenopodium and Eupa- 
torium. However the majority had to be left undetermined for want 
of comparative material. 


Chara requena n.sp. 
Figs. 6, 7. 

The oogonium is very minute, being 79.84 long and 52.5y broad. It is 
elliptical in profile and circular in cross section. There are 12 convolutions 
which form a low spiral. The spiral cells are concave making a deep furrow 
between the extended keels of the cell margins. The width of the cell taken 
from keel to keel is 5.8u in the center region of the oogonium. There is a 
round hole at the basal end while the cells unite in a low nondescript 
rosette at the apical end. 


Six specimens of Chara oogonia were found in the lower fresh-water marl 
bed and only one in the overlying bed. They appear to be all of the same 
species; however, the lone specimen from the upper bed is somewhat larger 
than the rest. Most of the specimens have their apical or basal end broken 
so I have therefore taken the most perfect one as the type and described it 
above. I have given this Chara oogonium the specific name of requena in 
honor of Senér Rafael Requena. 

James Groves* states that Chara perpusilla is the smallest charophyte 
that has been found in the Tertiary deposits. The dimensions for the 
oogonium of this species he gives as 275-300u long and 200-250, broad. 
These dimensions greatly exceed those of the above described species. 

With these Chara oogonia were found numerous pieces of stems, all simi- 
lar in appearance. One piece (Fig. 7) was preserved showing two nodes. On 
the upper node there are the remains of six branches while on the lower node 
there appear to be seven branches. It is safe, I think, to say that these pieces 
of stem belong to the same species as the oogonia do, as only one type of 
oogonium is present in these deposits. 


CHENOPODIOCM sp. 
Figs. 1-4. 

In the lower fresh-water marl bed I found four seeds which belong to the 
genus Chenopodium. All these seeds are very small and poorly preserved. 
In most of them the outer black coating—which is made up of a hard thick 
material, irregularly pitted—has been partly broken off r toe showing the 


* Groves, J. The Bembridge Flora. Cat. Cainozoic Plants by E. M. Rip and 
M. E. J. Coanpuer. Brit. Mus. Nat. Hist. 1: 173. 1926. 





Figs. 1-4.—Seeds of Chenopodium sp. X19. 5 Seed of —, sp. X19. 6 Seed 
of Chara requena n.sp. X42. 7 Stem of ra requena n.sp. X29 


gray fibrous underlying layer. One end of the coiled embryo can be seen 
clearly, for it has broken away from the general elliptical profile of the seed. 
The groove which runs down from the crest to the periphery of the seed 
—- be partly discerned. This groove marks the position of the embryo on 
the inside. 


Chenopodium is a very wide spread herb, which in certain regions reaches 
the size of a small shrub. It is found growing in South America today and 
this fossil species is probably represented by some present day species of 
Chenopodium living in the same region. With such poorly preserved seeds 
it is not possible to identify them with living species. 


EUPATORIUM sp. 
Fig. 5. 


One poorly preserved seed of Eupatorium was found in the lower fresh- 
water marl bed. This seed is partly covered by a white calcareous material 
so that only a portion of the outside surface is exposed. The entire outside 
surface of the seed—which is divided into five long flat rectangular areas by 
longitudinal ridges—is covered by a minute semi-rectangular network of 
ridges. The seed is about four times as long as it is broad and both of its ends 
are broken open. 


Eupatorium is a very wide spread genus of plants, found in both North 
and South America. I am certain that the same species now lives in the 
region of Lake Tacarigua, but I have been unable to procure any compara- 
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tive material which would permit one to give a specific name to this lone 
seed. 


Apparently this lower marl bed was being deposited, or had just 
been deposited, when the lake dwellers came to the region; for in this 
bed have been found piles upon which the people constructed their 
houses. However, no artifacts of any kind were found. What climatic 
or earth changes took place to alter what was apparently a clear, 
freshwater lake into one full of mud, I do not know. But evidently 
this alteration took place about the time the lake dwellers came. 

The upper bed, which is 2 to 3 feet thick, is the type of deposit that 
would be laid down in muddy water containing much vegetable mat- 
ter. Some of the animals which appeared in the underlying mar! still 
survived, but most of the fauna of the upper bed is different. The same 
Ostracods are present, but their number has decreased almost to the 
vanishing point. Also Planorbis pronus, which was sc abundant in 
the lower bed is very scarce in this upper bed. Large gastropods pre- 
dominate and it is a question whether they are indigenous or had 
been used as food and the shell remains thrown overboard. The same 
fish (Geophagus brasiliensis) inhabited the water. Small pieces of 
wood, which are carbonized, have their structure well enough pre- 
served so that one is able to say that they belong to some dicotyle- 


don similar to many Lauraceae. This, or similar tropical hard wood, 
probably formed the piles upon which the lake dwellers built their 
houses. It is within this bed that human remains have been found, 
proving that this deposition was contemporaneous with, or just ante- 
cedent to, the time of the lake dwellers. 

The following is a list of the different forms (omitting the marine 
fauna) found in the upper bed: 


Fishes 
Geophagus brasiliensis Quoy & Gaimard 
Mollusca 
Planorbis lugubris Wagner. 
Planorbis pronus v. Mart. 
Labyrinthus plicatus Born. 
Auris dictorta Brug. 
Pomacea glauca Linné. 
Pomacea glauca dubia Guilding. 
Pomacea cinqulata Philippi. 
Pomacea aurostoma Lea. 
Strophochetlus oblongus Miiller. 
Plekochielus venezuelensis Nyst. 
Unio sp. 
Cerion uva Linné. 
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Eucrustacea 
Cryptocandona valencia n.sp. Blake. 
Dolerocypris berryi n.sp. Blake. 
Spinocypris macracanthos n.g. et n.sp. Blake. 
Cypridopsis fuhrmanni? Mehes. 
Potamocypris sp. 
Darwinula sp. 
Cytheridella tacarigua n.sp. Blake. 

Seeds 
Chara requena n.sp. 


The most difficult question in connection with these deposits is 
their age. The marine forms which were used both as food and orna- 
ments, inhabit the present day Venezuelan shore. The terrestrial 
forms also are found in the region, with the exception of Cerion uva. 
Traces of color patterns can be observed in individuals of both classes 
of shells, but there is also undoubted evidence that most of the shells 
have been buried for a great number of years. 

Requena‘ lists the following fossils as having been found with the 


human remains: 

Marine 
Triton variegatus 
Strombus pugilis 
Cypraea exantema 
Lucina tigerina 
Lucina jamaicensis 
Oliva jaspidea 
Fissurella sp. 
Nertta sp. 

Terrestrial 
Pachychilus laevissimus 
Planorbis olivaceus 
Ampullaria glauca 
Ampullaria urceus 
Bulimus pardalis 
Bulimus distortus 
Strophia uva 


The above list shows some evident differences from mine. These 
differences can be due either to the fact that there may have been 
some mistake in the identification in the older list that Requena has 
published or to the fact that I did not receive a complete representa- 
tion of the fauna which is to be found there. I am of the opinion that 
probably both explanations are true. 

The only outstanding shell which could give any clue to the age of 
the deposits is a small worn shell of the land mollusc, Cerion uva. This 
land snail is an inhabitant of the Island of Curacao and has never 


‘ Requena, R.—Op. cit. p. 242. 
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been reported from the mainland before. Curagao is a small island off 
the coast of Venezuela, 130 miles in a direct line northwest of Lake 
Tacarigua. Did it live in the region of Lake Tacarigua in these pre- 
historic times and since become extinct, except on this one island, or 
was it imported by humans for some object of ornamentation such as 
for necklaces or the like, or did it come on drifting objects brought 
by the sea currents? 

Of the three alternatives which present themselves as an explana- 
tion of why Cerion uva is present in these deposits, one can be ruled 
out with considerable assurance. That is, that ocean currents acted 
as agents for transportation. This is impossible for the Southern 
Equatorial Current which travels westward across the Atlantic 
divides into two parts at Cape San Roque. One part which travels 
northward is the Guiana Current, the other which flows southward, 
the Brazil Current. The current which skirts the northern shore of 
South America is called the Main Equatorial Current, but as it nears 
the West Indies it is known (by some authors) as the Guiana Cur- 
rent. This current enters the Caribbean Sea between the Lesser 
Antilles and the mainland of South America and skirts the northern 
shores of Venezuela. Thus there could be no drifting of material in an 
eastward direction as would be necessary if \Cerion uva originated on 
the Island of Curacao. This leaves the two other questions to be 
discussed—man as the sole agent of transportation; or—the speci- 
men is indigenous. Both explanations are quite plausible. For, as we 
have already seen, these prehistoric people traveled and brought in 
marine organisms for food. They may very well have traveled the 
entire distance from the Island of Curacao to Lake Tacarigua. The 
last question is—is Cerion uva indigenous? That is possible, but I 
have very little definite evidence—one badly worn specimen—to base 
such an assumption on. However, included in Senér Requena’s list*® 
of the fossils found in the region is Strophia uva which is just another 
name for Cerion uva. This shows that there was more than one speci- 
men of the shell present in these deposits. This fact lends a somewhat 
greater probability to the hypothesis that Cerion uva is indigenous to 
the region of Lake Tacarigua. However, the evidence is inadequate 
to decide between the two possibilities. 

The fossils now at hand throw little light on the age of these beds. 
Most of the fossils found live in the same region today with the ex- 


. Guppy, H. B. Plants, seeds and currents in the West Indies and Azores, p. 60. 


¢ Requena, R. Op. cit., p. 242. 
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ception already noted. However, I think one can be fairly safe in say- 
ing that these deposits were laid down during the late Pleistocene 
epoch. It is always necessary to bear in mind while discussing the 
Pleistocene of the tropics that no pronounced change between it and 
the Recent took place. Probably the age of these deposits could be 
more surely determined if one had a complete collection of all the fos- 
sils which are to be found in the two beds. 





BOTAN Y.—Pedilospora dactylopaga n.sp., a fungus capturing and 
consuming testaceous rhizopods.1_ CHARLES DRECHSLER, Bureau 
of Plant Industry. 


In permitting the development of a microscopic fauna, however 
restricted in variety of types, agar plate cultures made for the pur- 
pose of isolating fungi from diseased rootlets and other decaying 
plant materials, often afford a tolerably abundant growth of ad- 
ventitious fungi destructive to different species of the more minute 
terrestrial invertebrates. As the destruction takes place in a trans- 
parent substratum the parasitic and predacious relationships are con- 
veniently exposed to view. Fungi that on a natural substratum show 
only their aerial conidial apparatus, and would therefore ordinarily 
be taken, indeed, in some cases have long been taken, for saprophytes, 
are revealed in their true carnivorous character. Very probably be- 
cause nematodes and amoebae of various species multiply most freely 
in agar plate cultures, instances of predacious and of parasitic activity 
involving these animals as prey or as hosts can be more frequently 
seen than instances of destruction of other microscopic animals. The 
capture of two species of testaceous rhizopods identified as Difflugia 
globulosa Duj. and Trinema enchelys Ehrenb. that I had opportunity 
to observe recently, provides therefore an element of novelty which 
is accentuated by the curious morphology of the fungus concerned. 

As on agar plate cultures at least, the two rhizopods mentioned, 
like most other shelled protozoans, are decidedly sluggish in move- 
ment, their capture entails no violent struggle. That T’rinema en- 
chelys does not accept its fate altogether passively is indicated in the 
overturned posture of many a specimen, the mouth of which is di- 
rected upward rather than downward as normally. Except for such 
abnormal posture, captured animals are to be distinguished for the 
most part only by what on cursory examination would seem to be 
ordinary contact with a short branch on one of the superficial fila- 


1 Received June 18, 1934. 
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Fig. 1. Pedilospora dactylopaga. For explanation see opposite page. 
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ments that make up the sparse mycelium of the fungus. On closer 
examination the reason for the persistence of the contact, and the re- 
sultant immobility of the rhizopod, becomes sufficiently evident in 
that the branch is revealed as not merely being in contact with the ani- 
mal at the unprotected mouth region, but as having penetrated into 
the protoplasmic interior and developed there a branched endozoic 
mycelium. This endozoic mycelium, which, as might be expected, at- 
tains a greater extension in the bulky Difflugia (Fig. 1, A, B) than in 
the smaller Trinema (Fig. 1, C, D, E), gradually exhausts the proto- 
plasm within which it ramifies, until the crumbling or collapse of the 
enveloping testa announces the completed destruction of the prey. 

Though Difflugia globulosa and Trinema enchelys are sluggish in 
movement it is yet hardly to be supposed that they could in their 
normal progression be successfully invaded even by a rapidly growing 
fungus, much less by a form as slow in linear extension as the one here 
concerned. The animals evidently must be held in their tracks by 
some special means until internal mycelial development is well 
started. This means is clearly provided in the digitate or elliptical 
diverticulations that are attached to the superficial mycelial fila- 
ments at moderate intervals (Fig. 1, A-D, F, G), or, following de- 
velopment somewhat analogous to germination, project in closer ar- 
rangement and in numbers, usually up to a half-dozen from detached 
conidia (Fig. 1, E, 8). Frequently the membrane at the tip of the 
diverticulation appears as if thickened somewhat, but this appear- 
ance is better interpretable as due to a deposit of adhesive material 
than as resulting from local reinforcement of the wall. The branch 
connecting a well invaded animal with a mycelial filament is usually 
considerably longer than an undisturbed diverticulum (Fig. 1, A, 
C-E). An engaged diverticulum manifestly grows out a variable dis- 
tance before penetration is effected. 





Fig. 1. Pedilospora dactylopaga, drawn from material developed in mixed culture 
on maizemeal agar, with the aid of a camera lucida, at a uniform magnification; X 1000. 
A.—Difflugia globulosa, shown in lateral aspect, captured on a hypha of the fungus with 
endozoic mycelium partly visible. B.—Another specimen of Diffugia globulosa 
captured on a hypha, but shown in dorsal aspect; internal mycelium partly visible; 
the two irregularly globose bodies representing adhering cysts of a smaller protozoan. 
C, D.—Captured specimens of Trinema enchelys, the 7 developed internally 
partly showing through the testa of each animal. E.—Trinema enchelys captured on 
a conidium beset with organs of capture. F.—Portion of hypha bearing 4 organs of 
capture and a conidiophore on which is borne an immature conidium. G.—Portion of 
hypha with 3 organs of capture and 3 conidiophores, each of the latter bearing a coni- 
dium, a, b, c, respectively. _H—P.—Conidia of usual bifurcate type showing variations 
size and shape. Q, R.—Conidia of less frequent tridental type. S.—Conidium bear- 
ca 


ing 6 organs o pture resulting from a process analogous to germination. 
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Here and there from the prostrate hyphae of the sparse mycelium 
arise singly or in small groups delicate erect conidiophores, about .1 
mm. high, on which solitary pluriseptate bifurcating conidia with 
parallel or slightly divergent lobes are borne terminally. The char- 
acteristic shape of the conidia clearly refers the fungus to Pedilo- 
spora, a genus erected by Héhnel (10) on a species, P. parasitans, that 
he had found presumably parasitic on an ascomycete identified pro- 
visionally as Helotium citrinum (Hedw.) Fr. A similar biological re- 
lationship was attributed to two congeneric forms described later, 
P. ramularioides Bubaék being recorded by its author (2) as a para- 
site on the mycelium. of Bispora pusilla Sacc., and P. episphaeria 
Héhnel (11) as possibly a parasite of Nectria cucurbitula Fr. It would 
be easy to infer that the three described species differ widely in bio- 
logical relationship from the predacious form under consideration, 
yet the possibility is hardly to be ignored that the parasitism noted 
by Hoéhnel and by Bub&k may have been more apparent than real. 
Fruiting bodies of such ascomycetes as H. citrinum and N. cucurbi- 
tula often harbor a respectable microscopic fauna especially ‘under 
moist conditions and in stages following maturity; and a filamentous 
fungus destructive to representatives of this fauna could hardly fail 
to present much the appearance of a parasite on the underlying living 
substratum. 

However, from a consideration of morphological features there can 
be little doubt that the present fungus is indeed different from any 
of the three previously described congeners. The range in length of 
conidium is given as 13 to 16 in Pedilospora parasitans, as 12 to 184 
in P. ramularioides, and as 11 to 18y in P. episphaeria; whereas in the 
present form this dimension varies usually between 20 and 40y, with 
the average lying close to 30u. More important perhaps than the 
mere excess in length is the fact that most of this excess is accounted 
for in a proportionately much greater length of the basal portion of 
the conidium. In P. parasitans this part is described as obconical; 
in P. episphaeria as biconical and as measuring 3 to 3.54 both in 
length and in width; in P. ramularioides as usually tetrahedral, the 
figures accompanying the text showing approximate equality of 
length and width. Obviously, in the species dealt with by Héhnel and 
by Buba&k the basal part of the conidium consists of a small isodia- 
metric cell just large enough to serve as junction of the two lobes that 
together make up by far the greater bulk of the spore.? In the fungus 


? Since the present ly a was submitted for —— a contribution b Z. 
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under discussion, it is usually rather little inferior in length or in bulk 
to either of the lobes (Fig. 1, G, a, b, c; H-M; O; P; 8) and sometimes 
equals (Fig. 1, N, R) or even slightly exceeds (Fig. 1, Q) the Jatter in 
these respects. Associated with the greater length is the presence 
usually of 1 and less frequently of 2 (Fig. 1, H, L, R) cross-walis. The 
2 or 3 axial segments resulting from this septation are of about the 
same size as the 2, 3 or 4 cells into which each of the lobes is divided 
through the insertion of 1 (Fig. 1, E; G, c; J; N; O; P; R), 2 (Fig. 1, 
I, L, 8) or 3 (Fig. 1, M) septa respectively. As in the congeneric spe- 
cies each of the lobes is constantly delimited from the axial part by a 
septum. The number of cells in a conidium thus varies from 5 to 11, 
with 8, distributed as in the specimen shown in Figure 1, I—2 in the 
basal part and 3 in each lobe—representing the condition to be re- 
garded as perhaps most nearly typical. 

Although bilobate conidia having the general shape of a tuning- 
fork easily predominate, specimens with 3 lobes and thus suggestive 
of a trident, are not of rare occurrence (Fig. 1, Q, R). Similar tridental 
conidia were described and figured by Bubdk for Pedilospora ramu- 
larioides, 2nd were mentioned as occurring occasionally also in P. 
episphaeria. The monopodial development of the conidiophore as- 
cribed to these two species has never been observed in my fungus, but 
might possibly occur under conditions encouraging more abundant 
eporulation than was afforded by the somewhat scanty supply of 
shelled rhizopods available in my cultures. In pure culture on arti- 
ficial media like maizemeal agar, sporulation is generally even more 
meager than in mixed culture, and sometimes is completely absent. 
In pure culture, moreover, the undisturbed mycelium and conidia are 
entirely devoid of the digitate protuberances that evidently repre- 
sent special organs of capture, a fact not only of much biological 
interest in itself, but expressive, too, of a physiological parallelism 
with the various nema-capturing species of Trichothecium, Dactylaria, 
Arthrobotrys, Dactylella and Monacrosporium whose consistent failure 
to produce captivating apparatus in pure culture was referred to 
earlier (6). In spite of the protuberances being dependent for their 
production on special ecological conditions, a specific term having 
reference to them may appropriately bring into relief the predacious 





Kyiv] 16: 43-44. 1 pl. 1933) has been received, wherein a new species is described 
under the binomial Pedilospora jaczewskit. In this species, as in the three described 
earlier, the two conidial lobes arise from a single, short, relatively small, pentagonal 
basal cell. Accordingly the same considerations setting the American fungus apart 


from the species described by Héhnel and by Bubdk, serve to set it apart also from the 
Ukrainian species. . 
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character of the fungus, which seemingly deserves recognition as a 
new species. 


Pedilospora dactylopaga sp. nov. 


Mycelium sparsum, repens, parce ramosum; hyphis sterilibus 1.2-2.2y 
crassis, hyalinis, mediocriter septatis, hinc inde saepius ad intervalla 15-50, 
tubera digitiformia vel elongato-ellipsoidea 2.5-5X1.2-2.2u verisimiliter 
glutinosa emittentibus, his tuberibus animalcula capientibus, in eadem 
penetrantibus et ramos intus evolventibus; hyphis fertilibus paucis, hyal- 
inis, parce septatis, plus minusve erectis, 75-125y altis, basi 2-3y crassis, 
sursum attenuatis, apice circa ly crassis. Conidia acrogena, solitaria, hy- 
alina, 20-40u (saepius circa 30u) longa, 4-10-septata (typice 7-septata), 
bilobato-furcata vel interdum trilobato-furcata; parte infera continua vel 
bi- vel triloculari (typice biloculari), saepius nonnihil breviore quam lobis 
sed interdum eisdem aequali; lobis 2.5-3.5y crassis, raro continuis, saepius 
bi- usque quadrilocularibus (typice trilocularibus), parallelis vel nonnihil 
divergentibus. 

Habitat in radicibus putrescentibus, Difflugiam globulosam et Trinemam 
enchelyn capiens et consumens, in Washington, D.C. 

Mycelium sparse, creeping, rather scantily branched; the vegetative hy- 
phae 1.2 to 2.2u wide, hyaline, septate at moderate distances, bearing at 
intervals usually of 15 to 50u digitate or elongate-elliptical, apparently ad- 
hesive protuberances, and by means of these protuberances capturing 
protozoans, penetrating into them and giving rise to branches inside; 
conidiophores rather few in number, sparingly septate, hyaline, more or less 
erect, 75 to 125u in height, 2 to 3u wide at the base, tapering toward the tip 
to an apical diameter of about lu. Conidia acrogenous, solitary, hyaline, 20 to 
40u (mostly about 30u) long, 4- to 10-septate (typically 7-septate), bilobate- 
furcate or occasionally trilobate-furcate; the lower part consisting of 1 to 3 
cells (typically of 2 cells), usually somewhat shorter than the lobes but oc- 
casionally equal to them in length; the lobes parallel to or slightly divergent 
from one another, 2.5 to 3.54 wide, rarely continuous, mostly consisting each 
of 2 to 4 (typically of 3) cells in linear arrangement. 

Isolated from agar plate cultures started from decaying rootlets collected 
in Washington, D.C., in which cultures it was found eapturing and con- 
suming Difflugia globulosa and Trinema enchelys. 


Héhnel held that Pedilospora parasitans could perhaps be most 
advantageously included in the Mucedineae-Staurosporae. This 
opinion was carried into effect by Saccardo (14) to whom among 
compilers the problem of disposing of the genus Pedilospora seems 
first to have presented itself. A similar disposition was made, though 
with expressed misgivings, by Lindau (12), and more recently again 
by Clements and Shear (3). In all probability only the outward shape 
of the conidium was considered by these authors, yet suggestions are 
not absent that some of the genera with which Pedilospora was thus 
brought into juxtaposition are in whole or in part naturally related 
to it. The original description of Trinacrium subtile Riess given by 
Fresenius (8), for example, makes mention of sparse mycelial growth 
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overlying a more robust fungus (Stilbospora sp.), thereby supplying 
a parallelism in habit as well as in habitat to supplement the morpho- 
logical resemblance between the typically triradiate conidia distinc- 
tive of Trinacrium and the trilobate conidia occurring, even if only 
occasionally, in P. ramularioides, P. episphaeria and P. dactylopaga. 
The delicate, scarcely visible effuse mycelium and the trident-shaped 
conidia mentioned by Preuss (13) in his diagnosis of T'ridentaria alba 
suggest likewise a general parallelism which is not contradicted in the 
reported occurrence of the fungus on moist decaying stems of Bras- 
sica oleracea Linn.,—a substratum that could be expected to favor the 
development of an abundant microscopic fauna, and therefore to pro- 
vide a rich field for predacious activity. 

While for the present the relationships of Pedilospora to other es- 
tablished genera in the Mucedinaceae-Staurosporae remain con- 
jectural, there can be no reasonable doubt that P. dactylopaga is a 
close relative of the nema-capturing form having broad conidia with 
four divergent lobes that was figured earlier (4: Fig. 9, A, C). In 
mycelial as in sporulating habit, both in pure and in mixed cultures, 
the similarity between the two forms is unmistakable. Through 
further comparison the similarity is seen to extend to the delicate 
nema-capturing fungus figured in another publication (6: Fig. 16) and 
later discussed (7) as a species of Monacrosporium, the conidia of 
which, it may be noted here, are occasionally distally bifurcate in a 
manner suggestive of Pedilospora. Evidently P. dactylopaga and pre- 
sumably also its three previously described congeners, might be re- 
garded as having been derived through modification of the narrow- 
spored type of Monacrosporium. Likewise the predacious form with 
regularly broad quadrilobate conidia could be looked upon as de- 
rived from the wide-spored type of Monacrosporium represented, for 
example, in the nema-capturing fungus (4: Fig. 7) apparently first 
described by Grove (9) as Dactylella ellipsospora and later by Bubdék 
(1) as M. leporinum. The latter fungus shows such close correspond- 
ence in morphology and predacious character to the loosely capitate 
nema-capturing form (4: Fig. 6) identified (7) as Dactylaria candida 
(Nees) Sacc., that an intimate natural relationship is sufficiently 
obvious. Equally evident from the many conspicuous resemblances 
would seem a close relationship of D. candida to some loosely capi- 
tate, monocephalous, long-spored species of Arthrobotrys (4: Fig. 4; 
5: Fig. 13); and through them to some compactly capitate, mostly 
monocephalous shorter-spored species of Arthrobotrys (4: Figs. 2, 3), 
and finally to the densely capitate, short-spored, repeatedly nodose 
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A. oligospora Fres. In fine, the fungus herein described as new is to 
be reckoned among the group of intimately interrelated predacious 
Hyphomycetes exemplified in the last-named species, whose ready ap- 
pearance on decaying organic substrata has helped to make its re- 
markable conidial apparatus familiar to mycologists everywhere. 
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BOTANY.—The dental plant of the Citaréd Indians in Colombia.' 
W. ANDREW ArcHER. (Communicated by E. P. Kiturp.) 


In March, April, and May of 1931 a visit was made by the author 
to the Intendencia del Chocé, an area in northwestern Colombia but 
slightly known scientifically, for the purpose of collecting herbarium 
material. 

In the vicinity of Quibd6, the capital of the Chocé, lives the Citara 
tribe of Indians, who are noted for their jet black teeth, a condition 
which is produced by chewing the young shoots of a liana. The plant 
is known to the Indians as ‘‘querd,”’ or “queda,” these terms being 
derivatives of the word quidat, meaning tooth. 

The use of the “‘quera’’ plant is an integral part of the life of these 
Indians, just as the use cf a toothbrush and dental paste is a part of 
American hygiene. The Citard children are taught to chew the plant 
until a complete blackening of the teeth occurs, but after that time 


* Received May 28, 1934. Much credit is due Sr. Rudolfo Castro of Quibdé who 
rendered great service in securing data and flowering material of the plant. 
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the plant is used only occasionally, or on the average of every six 
months, to restore the worn spots in the black film. Whether or not 
this black film actually prevents caries is, of course, a matter to be 
demonstrated under proper scientific conditions. 

It is not known definitely how extensive is this practice, but ac- 
cording to reports the Indians of the Urabd section of Colombia, 
along the Caribbean Sea, also have black teeth. It is said that ex- 
cavated ancient graves in the region yield skulls with blackened well- 
preserved teeth. Mr. Guillermo Klug, of Iquitos, Peru, has recently - 
sent the National Museum specimens of Neea parviflora Poepp. & 
Endl., with the note that it is used by the Indians of the Putumayo 
and Caqueta regions as a dental preservative, having the same black- 
ening effect on the teeth. This plant is called by the natives “yana 
miico.”’ 

The Citar4 Indians told the author of another plant which they 
used in the same manner and for the same purpose as “quer4,” but 
unfortunately no material was seen. Robledo mentions’ a species of 
Manettia as a tooth preservative in Antioquia, but the source of his 
information is not known. 

The author’s collections of ‘“‘querd’”’ were submitted to Mr. Paul C. 
Standley, of the Field Museum of Natural History, who recognized 
them as representing an undescribed species of Schradera, of the 
Rubiaceae. Mr. Standley has supplied the following technical ¢e- 
scription of the species: 

Schradera marginalis Standl., sp. nov. 

Frutex alte scandens 3-10 m. altus omnino glaber, ramulis crassis olivaceis 
obtuse tetragonis, internodiis elongatis; stipulae caducae ovali-obovatae 2 
em. longae 1 cm. latae apice rotundatae; folia satis magna opposita coriaceo- 
membranacea petiolata, petiolo crassiusculo 1-2 cm. longo; lamina oblongo- 
ovalis vel elliptica 11-16 cm. longa 5.5—9 cm. lata apice abrupte acuta vel 
breviter acuminata, acumine triangulari acutiusculo, basi late rotundata vel 
obtusa, supra fusco-olivacea, costa venisque manifestis sed non elevatis, 
subtus fere concolor, costa crassa elevata, nervis lateralibus utroque latere 
ca. 13 prominentibus angulo lato divergentibus subcurvis ante marginem in 
nervum collectivum fere regularem conjunctis, nervis intermediis minus 
conspicuis parallelis interpositis, nervulis obsoletis; inflorescentia terminalis 
capitata pedunculo crasso recto 14 cm. longo stipitata dense multiflora 3 
em. lata; involucrum breve truncatum 4-5 mm. tantum altum fere 2 cm. 
latum, floribus sessilibus; hypanthium anguste urbinatum 4-5 mm. longum 
glabrum, calyce aequilongo truncato; corolla extus glabra, tubo cylindraceo 
superne vix dilatato intus piloso 8-10 mm. longo 2.2 mm. diam., lobis 4-5 
poe Ws sa obtusis patentibus intus dense papillosis; filamenta brevia, 
a oblongo-linearibus 6 mm. longis; stigmata 2 lineari-oblonga 2.3 
mm. longa. 


? Emrrio Rosiepo. Boténica Médica (Medellin) p. 357. 1924. 
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Typein the Field Mus. Nat. Hist. no. 642,439, collected at the headwaters 
of Rfo Tutunendo, east of Quibdé, Intendencia del Choc6, May, 1931, W. 
A. Archer 2204. Represented also by Archer 1951, from La Concepcién, 15 
km. east of Quibdé. 

“Flowers 4-5 parted, green below, waxy white above, opening one by one 
in each head.” Among the South American species of Schradera this is easy 
to recognize because the nerves are united to form a nearly regular collective 
nerve remote from the margin. The leaves are larger than in most species 
of the genus. 


ZOOLOGY.—Notes on fossil and recent Bryozoa.’ R. 8. BassuEr, 
U. 8. National Museum. 


In his presidential address? delivered at the anniversary meeting of 
the Linnaean Society of London, May 28, 1931, Sir Sydney S. Harmer 
discussed rather severely the taxonomic studies on fossil and recent 
Bryozoa by Mr. F. Canu and myself.’ His criticism is meant kindly 
and is well founded in some cases so that a reply would not be neces- 
sary if our volumes were consulted only by the bryozoan specialist. 
As we have compiled our works for the beginner in the science and 
general student, who are not so conversant with the subject, Mr. 
Canu and I felt that an answer, or at least an explanation of the-cir- 
cumstances concerning their preparation, should be forthcoming. Mr. 
Canu wished me to write a reply and expected to furnish me with 
notes, but his lamented death in February of 1932 prevented this. 

At this point I should state for the benefit of the non-specialist that 
the fossil and recent Bryozoa have suffered from nomenclatorial 
troubles perhaps more than any other group of animals or plants, and 
as a result generic synonyms abound. The criteria for classification 
have changed from time to time and new genera have accordingly 
been proposed by one generation only to be discarded by the next. 
One celebrated case is that of D’Orbigny, the French naturalist of the 
nineteenth century, who based many bryozoan genera upon method of 
growth, a unilamellar form being distinct from a multilamellar one 
and both of these again different from the bifoliate zoarium, even 
though experience shows that all three styles of growth forms can 
exist in the same genus and even in the same species. The subject is 
further complicated by the failure of many of the earlier authors to 
cite a genotype. 

Comparatively little work had been done upon the Post-Paleozoic 

1 Published by permission of the Secretary of the Smithsonian Institution. Re- 
—— 1, 1934. 


innaean Soc. London Sess. 143, are BS BPP 113-168. 


3 North American Early Tertiary Bryozoa. National Museum. 1920. 
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Bryozoa of North America up to the time Mr. Canu and I took up 
their study at the request of the U. S. Geological Survey and the 
Smithsonian Institution, particularly to secure the stratigraphic data 
that it was believed these organisms would furnish. The opportunity 
to publish several works upon the subject was seized by us as a means 
not only of making the faunal and stratigraphic information known, 
but also of revising as many genera as possible and presenting the 
essential features of each as worked out by previous authors and our- 
selves. At this point it should be stated that Mr. Canu’s knowledge 
of English was rather slight and mine of French even less. Much of 
our manuscript was written in French, and in our earlier works there 
was always a danger that the exact meaning was not properly trans- 
lated into English. Practically all of our work also was done with us 
separated by the Atlantic, so that again errors could creep in. Dif- 
ferences of opinion between us, particularly as to the recognition of 
genera and the application of the rules of nomenclature, for the same 
reason could not be thrashed out thoroughly and our results some- 
times had to be a matter of compromise. For example, the type spe- 
cies of a genus in which the nature of the ovicell is the most essential 
generic character may not have shown an ovicell. In such cases Mr. 
Canu preferred to use such a generic name for the reception of species 
of that particular group which could not be more closely classified. 
In case the ovicells were later discovered, the question arose whether 
the genus should become valid dating from its original author or 
from the time its real definition was published. 

Previous to Dr. Harmer’s review, a vigorous statement against our 
methods of classification of the Cyclostomata was presented by Dr. 
Folke Borge in his academical dissertation of 1926, where after quot- 
ing us to the effect that ‘‘a natural classification can be built up by a 
study of the physiologic functions of the organs,’’ he states that fol- 
lowing such a principle the fishes and whales would belong to the 
same group. Dr. Harmer also writes at length concerning this, but a 
little tolerance on the part of both would certainly have led them to 
add the understood words “in the same group of organisms.” Mr. 
Canu and I have probably not used the word physiology as carefully 
as we should, but in our minds physiology deals with the organic 
functions or vital phenomena of the living being and has an effect 
upon the anatomy or structure of the organism which in turn gives 
rise to its form or morphology. The physiological processes are cer- 
tainly reflected in the anatomy and morphology. For example, in the 
Bryozoa, calcification of the walls producing the variously marked 
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cell surfaces upon which species and genera were founded in former 
times, is surely the result of a deposit of the organism itself, in other 
words, a physiological effect. Likewise, the form of the aperture, a 
purely morphological structure, is determined by the operation of the 
hydrostatic system and extrusion of the polypide, both certainly 
physiological in nature. I think, therefore, this criticism is far fetched 
and beside the point. 

Again, we were not distressed when Dr. Harmer observed that “‘the 
physiology of Canu and Bassler is not that of observation and ex- 
periment, but that it is a physiology of inference.” It is true that we 
were unable to review and digest every published observation, but 
we thought it our duty as paleontologists to try to resurrect the fos- 
sils by inferring the meaning of their characters from a study of re- 
cent forms. Without such inferences it is impossible ever to hope to 
build up a natural classification of fossil forms. Here again I should 
state that in some instances in stating our deductions or so-called 
inferences we have failed to add the words ‘“‘in our opinion,”’ but that 
surely should be evident to the tolerant reader. I am sorry that we 
laid stress upon the larval characters for the establishment of fami- 
lies, for as Dr. Harmer says, “‘that was singularly unfortunate.” As a 
matter of fact, our family classification is based upon more informa- 
tion than the larvae and we only hoped that in time the larval char- 
acters would give the final distinguishing feature. I also regret that 
the two new suborders Hexapogona and Pentapogona were pro- 
posed; the latter at the last moment in the course of our 1927 work. 
The Mamilloporidae and five related families classified in the latter 
suborder certainly form a division distinct from the other two sub- 
orders, the Anasca and Ascophora of the Cheilostomata, but I would 
not wish to retain Pentapogona as a term for the last two. 

Our critics have stated that often we did not follow the rules of 
nomenclature in our treatment of old, poorly defined, or otherwise 
unrecognizable genera. Dr. A. M. Waters, the most eminent of all 
bryozoologists, has repeatedly shown how impracticable it is to re- 
vert to old genera based on characters now known to be valueless. 
Dr. Harmer too has occasionally dropped generic names which, quite 
correctly in my estimation, he thought would be disadvantageous to 
the science to retain. Following such authorities, Mr. Canu and I 
tried to use common sense in nomenclatorial matters, but now after 
reviewing the entire field and completing the bryozoan chapter for 
the Fossilium Catalogus, I have to admit that if stability is to be 
maintained the rules must be followed no matter how iliogical they 
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seem or how silly or unjust the effect. Many genera which by com- 
mon consent have been dropped must now be recognized and re- 
defined with no basis other than that of some obscure name selected 
as the genotype or occurring in the original list of species. I have fol- 
lowed this course in the Fossilium Catalogus and I trusi that the fore- 
going remarks will explain our nomenclatorial heresies of the past. 
The changes made by this procedure will sadden the hearts of the 
older students, but the bryozoologists of the future can readily adapt 
themselves to the new arrangements. For example, the oft quoted 
Paleozoic genera Fenestella and Monticulipora must now go by the 
board for good reasons and many little known names now become 
valid. Some of these generic and other changes and new names for 
some preoccupied species are indicated in the following notes. 


NEW GENERIC AND SPECIFIC NAMES 


Chiastoseila (Canu and Bassler) new genus (Cheilostomata, family Schizo- 
porellidae). The ovicell is hyperstomial, not closed by the operculum; its 
external portion is surrounded by a*punctate ectooecium more or less de- 
veloped, and by an endooecium adorned with small pores arranged radially. 
The aperture bears on its proximal border a narrow rectangular sinus; the 
peristome bears distal spines. The frontal is a pleurocyst bordered by a 
double row at least of areolar pores. It bears two long, thin zooecial avicu- 
laria transversely oriented exteriorily. 

Genotype.—Schizoporella daedala MacGillivray, 1882, in McCoy, Prod. 
Zool. Victoria, dec. 14: 146, pl. 138, fig. 4. Recent of Australia. 

Codonellina new name (Cheilostomata, family Smittinidae). Proposed to 
replace Codonella Canu and Bassler, 1927, preoccupied by Haeckel, 1873. 

Fistuliphragma new genus (Cyclostomata, family Fistuliporidae). This 
new genus, based upon a common, ramose Devonian species, differs from 
typical Fistulipora in that hemiphragms or semidiaphragms are developed 
in the zooecial tubes. 

Genotype.—Fistulipora spinulifera Rominger, 1866, Proc. Acad. Nat. 
Sci. Philadelphia, p. 121. Devonian (Traverse group) of Michigan. 

Hippomonavella (Canu and Bassler) new genus (Cheilostomata, family 
Schizoporellidae). The ovicell is hyperstomial. The frontal is a pleurocyst 
surrounded by a row of areolar pores. The aperture bears two cardelles more 
or less median. In front of the aperture there is an oral avicularium placed 
on the median axis of the zooecium. 

Genotype.—Lepralia praeclara MacGillivray, 1895, Trans. Roy. Soc. 
Victoria 4: 73. Tertiary of Australia. Lepralia radiata Maplestone, 1901 and 
Lepralia elongata MacGillivray, 1895, also belong to this new genus. 

HiproporeLtta Canu, 1917 (Cheilostomata, family Schizoporellidae). 
As pointed out by Miss Hasting in 1930, this genus created by Mr. Canu in 
1917 with Lepralia hippopus as the genotype, has suffered some vicissitudes. 
Forgetting the original note in which it first appeared, we introduced the 
same name as a new genus in 1920 with a fossil species H. perforata as the 
genotype and further complicated the matter by naming Hippoponella new 
genus with L. hippopus as its genotype. Our only excuse is that at that time 
we were involved in the great mass of our 1920 work and mistakes would 
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creep in. Suffice it to say that Hippoponella becomes a synonym of Hip- 
poporella Canu, 1917, and Hippoporella Canu and Bassler, 1920, must be 
dropped as a homonym. 

Monticuliporella new name (Order Trepostomata). Proposed for Monti- 
culipora D’Orbigny, 1850 and subsequent authors (not D’Orbigny, 1849). 

Genotype.—Monticulipora mammulata D’Orbigny, 1850 (not Monticuli- 
pora D’Orbigny, 1849, Rev. Mag. Zool., ser. 2, vol. 1: 503). In founding 
Monticulipora in 1849, D’Orbigny clearly states the genotype as Ceriopora 
pustulosa Michelin, 1846, a synonym of the genotype of Ceriocava of the 
family Ceriocavidae (Cyclostomata). Ceriocava thus becomes a synonym of 
Monticulipora and Ceriocavidae of the Monticuliporidae. For the reception 
of Monticuliporella and allied genera of the Trepostomata, the family 
Prasoporidae proposed by Simpson in 1897 is available. 

Pachythecella new name (Cheilostomata, family Porinidae). Proposed 
for Pachytheca Canu, 1913, preoccupied by Schliiter, 1885. 

Semicytella new genus (Cyclostomata, family Cytisidae). Proposed for 
Semicytis Canu and Bassler, 1922, Proc. U.S. Nat. Mus. 61: 74. 

Genotype—Semicytis disparilis D’Orbigny, 1850 (not Semicytis D’Or- 
bigny, 1854, Bry. Cret., p. 1048. Genotype (selected by Gregory, 1909) 
= rugosa D’Orbigny, 1850, a synonym of Desmepora Lonsdale, 
1850. : 

Smittinella (Canu and Bassler) new genus (Cheilostomata, family Smit- 
tinidae). The ovicell is hyperstomial, not closed by the operculum; it opens 
into a peristomie. The aperture bears a lyrule and two cardelles. The per- 
istome is indented by a sinus or bears a spiramen when it is complete. The 
frontal is a tremocyst in which the number of pores depends on the zooecial 
width. A large zoarial avicularium can be found occasionally on the longi- 
tudinal axis of the zooecium. 

Genotype.—Eschara tatei Tenison-Woods, 1876, Proc. Roy. Soc. New 
South Wales 10: 149, fig. 3. Tertiary. of Australia. This genus differs from 
Smittina in that the proximal sinus of the peristomice is completely covered 
by the peristome which is then pierced by a spiramen. 

Tubitrabecularia (Canu and Bassler) new genus (Cheilostomata, family 
Tubucellariidae). Tubucellariidae in which the zooecial frontal is an olocyst. 
The peristomie is strengthened by a trabecular net-work supporting a more 
or less thickened epicalcification. The ovicell is peristomial. Exterior aspect 
of the zooecia irregular and quite different from the true zooecial form ob- 
served in the interior. Ascopore visible with difficulty at the exterior but 
clearly seen in the interior. 

Genotype.—Tubitrabecularia (Eschara) elevata Tenison-Woods, 1876, 
Trans. Roy. Soc. New South Wales 10: 2, fig. 10. Tertiary of Australia. 

Centronea americana new name. Proposed for Centronea micropora Canu 
and Bassler, 1920 (not Reuss) of the Eocene of North Carolina. The Ameri- 
can species is more robust and has larger micrometric dimensions. 

Lagenipora lacunosa new name. Proposed for Lagenipora verrucosa Canu 
and Bassler, 1930, Proc. U.S. Nat. Mus. 76: 35, pl. 6, fig. 1 (Galapagos Is- 
lands), not Lagenipora verrucosa Canu and Bassler, 1928, Proc. U.S. Nat. 
Mus. 72: 137, pl. 21, figs. 5-8 (Gulf of Mexico). 
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SCIENTIFIC NOTES AND NEWS 
Prepared by Science Service 


U. S. Department of Agriculture.—Drought-resistant grasses, to be used 
in rebuilding the depleted rangelands of the West, will be sought in central 
Asia by an expedition of the U.S. Department of Agriculture. On the edge 
of the Gobi Desert there are great natural grasslands, which have been 
pastured for thousands of years by nomad tribes, without any sign of ex- 
haustion. In this region the temperature ranges from 100 degrees Fahren- 
heit in the summer to 40 degrees below zero in the winter, and severe 
droughts are frequent. Yet the grasses survive, and the herds of livestock and 
game thrive on them. The leader of the expedition will be Nichoias Rozr- 
RICH, veteran explorer of interior Asia, from Kashmir to the Altai mountains. 
With him will be his son, Gzorez Roerica, an expert in Central Asiatic 
languages, and two Bureau of Plant Industry agrostologists, H. G. Mac- 
Mian and J. L. SrePHENs. 

The drought is charged with guilt in the 66 per cent increase in forest fires 
for 1934 over the average for three years. If the number of fires increases at 
the same rate throughout this year the total number will exceed the total 
of 140,722 fires recorded for 1933. The area burned last year was 43,889,820 
acres, with a total damage, estimated as accurately as possible by the Forest 
Service, at $60,274,960. 

The unparalleled drought in the Midwest, soon to enter its fifth month, is 
showing up in the water levels of the great rivers—the Mississippi, the 
Missouri, the Arkansas and the Red, which are approaching new low marks 
at many stations. The Great Lakes also reflect the dry spell in lower levels. 
Only Lake Superior is higher than the ten-year June average. 

Seeds that refuse to sprout chen planted can be roused from their 
dormancy by first soaking them and then exposing them to light for a short 
time—in many cases as little as a few seconds. L. H. Fun has discovered 
this in extensive experiments On lettuce seeds, and in less elaborate tests on 
lespedeza, a clover-like forage plant important in the South, and on the 
weeds, mullein and curled dock. It is only the longer wave lengths of light, 
Dr. Flint discovered, that have this stimulating power. Seeds exposed to 
light at the blue-violet end of the spectrum refused to germinate. Even seeds 
that had been given the stimulating treatment with the longer wave lengths 
at the red end, and then were exposed to blue or green light, would not 
sprout. Apparently something in the shorter wave length rays reverses the 
process set up by the longer ones. 


Organization of new Division of Game Management.—The recently created 
Division of Game Management in the Bureau of Biological Survey will be 
organized as follows, under Sranuey P. Youns, in charge: In the new set-up, 
four sections will have care of the four distinct branches of the divisional 
operations. W. E. Crovucn, of the old Division of Predatory Animal and 
Rodent Control, will head the section dealing with the activities of law- 
enforcement officials and supervisors of game preserves and bird refuges. 
Ausert M. Day, also of the old Predatory Animal and Rodent Control 
Division, will head the section on the control of injurious mammals. F. P. 
CALLAGHAN, of the old Division of Game and Bird Conservation, will head 
the section dealing with the prosecution of violators of Federal migratory- 
bird laws. R. W. Wriu1aMs will head the section dealing with importations 
of foreign wild species and issuance of Federal permits under laws admin- 
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istered by the-Bureau, as formerly. Eight administrative regions have been 
—. covering the United States, each to be in charge of a regional 
irector. 


U.S. Public Health Service—During July and August, the U.S. Public 
Health Service was called upon to concern itself with two serious outbreaks 
of disease: typhoid fever in several parts of the country, and bacillary dy- 
sentery in New York City and New Jersey; although the direct combating 
of these threatened epidemics was competently taken care of by state and 
local health authorities. The increase in typhoid appears to have been an 
indirect consequence of the drought; smaller communities whose normal 
water supplies failed were compelled to turn to secondary sources, which 
were in some cases insufficiently safeguarded. An interstate problem arose 
when several members of a leading circus troupe became ill with typhoid 
fever. After determining that none of the food handlers connected with the 
circus were carriers, the Public Health Service. decided that the continued 
travel of the organization did not constitute a danger to public health. 


Children’s Bureau, U.S. Department of Labor.—In a critical review of 
child health, 1933-1934, prepared for the Journal of Pediatrics by Martua M. 
Exrot, director of the child hygiene division of the U.S. Children’s Bureau, 
certain pertinent facts regarding effects of the depression on child health 
are analyzed and attention is called to steps already taken to attempt to 
safeguard child health in the future. Quoting reports from official and un- 
official sources Dr. Exior concludes that ‘‘there would seem to be little doubt 
any more that the depression has been having an adverse effect on the health 
and nutrition of many of the five or six million of children affected by the 
lowering of living standards due to unemployment or underemployment,” 


and suggests that since the effects are apparently cumulative, it is likely that 
they will continue to be felt for a considerable period after the depression 
has passed, unless more active steps are taken to combat them than are pos- 
sible with the present limited child-health budgets and relatively low stand- 
ards of relief still prevalent in many communities. 


Office of the Surgeon General, War Department.—The United States Army 
Medical Department Research Board, which has been functioning in Manila, 
P.I., for the past 33 years, has been transferred to the Canal Zone, Panama. 
This step was taken for two reasons: first, it is believed that the activities 
of the Army will be greatly curtailed in the Philippine Islands in the near 
future; second, many problems confront the Army stationed in the Panama 
Canal Zone. Therefore, it is believed that the board should attempt to solve 
some of these problems at an early date. 

During the winter and spring maneuvers, involving 3,000 troopers, 
atabrine and quinine were used as prophylactic measures against malaria. 
After a period of three months following maneuvers in the Bataan peninsula 
no cases of malaria occurred in the experimental batallion. Among the en- 
tire 3,000 troops only about 20 cases of malaria in all occurred during and 
following the maneuver period. These are by far the most encouraging re- 
— -_ have ever been obtained with troops in the field in the Philippine 

slands. 


National Bureau of Standards.—Studies by Mitton Harris indicate that 
samples of silk fabric if exposed to daylight for four months while enclosed in 
an evacuated container, have as much tensile strength as they had at the 
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start. Similar samples of silk exposed to the same light, but in moist oxygen 
showed a 10 per cent loss of strength in the same time. The increase of the 
amount of nitrogen in the form of ammonia present in the silk during the 
chemical deterioration of the fabric by light is further evidence that the reac- 
tion is one of oxidation. 

A recent study of old newspapers made by B. W. Scrrsner indicates that 
the rag fiber paper on which news was printed before 1868 was more resist- 
ant. The older newspapers were found to be still in excellent condition. 
Most of the editions appearing after that date, however, contained a crude 
ground-wood fiber. They were generally found to be in an advanced state 
of decay. The resumption in 1927 of printing permanent library editions on 
paper composed of high-grade fibers will probably preserve some of the 
later records. Tests showed that satisfactory papers have been developed for 
this purpose. 

A new device for measuring the small amounts of air passing through 
membranes of such varied nature as cigarette paper, builders’ sheathing 
paper, leather, and food wrappers has been invented by 8. T. Carson. 

The Bureau has conducted an investigation of a number of “‘gas savers,” 
“grease absorbers,” “burner protectors,” and similar appliances that are 
sold over the doorsill by canvassers. All of the “gas savers,’’ it stated, af- 
fected the operation of a satisfactory gas range in such a way as to increase 
the tendency to form carbon monoxide, which even in very small amounts 
is injurious to health. The “burner protectors,” the report continued, keep 
the burners clean but do so at the expense of cooking efficiency. None of the 
water backs tested proved satisfactory while some of them caused the forma- 
tion of carbon monoxide. ‘“The ‘grease absorbers,’ ” the report states, 
“should be called grease diffusers, because they merely distribute the 
grease more uniformly around the kitchen.” 

Wituiam F. Meaacers, chief of the spectroscopy section, attended the 
Spectroscopy Conference at Massachusetts Institute of Technology during 
the week of July 16-21. Dr. Mecarrs presented two papers, one on specifica- 
tions for wave length standards, and the other on measurements of standard 
wave lengths in the spectra of the noble gases. 

Lavkinson 8. Taytor, in charge of the X-ray laboratory, attended the 
Third International Congress on Radiology at Zurich, Switzerland. 

Hua L. Dryven, chief of the aerodynamical physics section, attended 
~ — International Congress for Applied Mechanics, at Cambridge, 

ngland. 


News BRIEeFrs 


Daily releases of small balloons to carry automatic radio meteorographs 
into the stratosphere are contemplated. Lt. W. H. Wenstrom of the Signal 
Corps, U.S. Army, has been making studies at the California Institute of 
Technology with this object in view. 


Extensive repairs are being made on the Washington Monument, which 
during its 86 years of existence has developed extensive cracks and spalling. 


The recent Congress, just before its adjournment, authorized the ex- 
penditure of $500,000 for the construction of a thoroughly modern fisheries 
research ship. 


Scattered Indian legends of a tremendously large long-haired animal 
with a “very big nose’ which it used for pulling up trees are being investi- 
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gated by W. D. Srrone of the Bureau of American Ethnology, to sift the 
possibility of survival of the hairy mammoth into post-pleistocene time, and ~ 


until human migration into North America had taken place. 


An unusually large concentration of earthquakes, seventeen of them in a q 
five-day period ending July 21, was reported by the cooperative agency for 
collecting seismologic data maintained by the U.S. Coast and Geodetic ” 


Survey, the Jesuit Seismological Association and Science Service. 


An improved motion picture for aerial combat target practice has been 
adopted by the U.S. Navy; in appearance and handling weight it closely ~ 


duplicates an actual machine gun. 


The outer atmosphere of Venus contains 10,000 times as much carbon — 


dioxide as is present in the atmosphere at the earth’s surface, it is indicated 


by recent studies by WatTer 8S. Apams and THzopore DunuaM, JR., of the © 


Mt. Wilson Observatory of the Carnegie Institution of Washington. 


America’s most striking natural wonders are made the basis of the designs © 
of the new National Parks series of postage stamps. The one-cent stamp bears ~ 
a picture of El Capitan, in Yosemite; the two-cent, a view of the Grand ~ 
Canyon of Arizona; Mount Rainier appears on the three-cent stamp; the © 
Cliff Palace of Mesa Verde on the four cent; Old Faithful geyser on the five- ~ 
cent; Crater Lake on the six-cent; Mount Desert, in Acadia National Park, — 
on the seven-cent; the Great White Throne, in Zion National Park, on the © 
eight-cent; Mount Cleveland, in Glacier National Park, on the nine-cent, ~ 


and a scene in the Great Smoky Mountains on the ten-cent. 


PERSONAL ITEMS 


General Hue S. Jounson, chief of the N.R.A., delivered the closing ‘ 
address at the Fourth Annual Economic Conference of Engineers at the ~ 


Stevens Engineering Camp, Johnsonburg, N.J., on August 19. 


J. BARTELS, research associate of the Carnegie Institution of Washington ~ 


and professor at the Férstliche Hochschule, Eberswalde, Germany, arrived 


in Washington early in August. He will remain at the Department of Ter- © 
restrial Magnetism for about three months, engaged on research work in 7 


terrestrial magnetism. 


On Sept. 1, 1934, O. W. Torrzson will succeed J. E. I. Carrns as observer- 
in-charge of the Huancayo Magnetic Observatory in Peru. The latter, hav- 7 
ing completed his three-year term of service at the Observatory, will return © 
to Washington. W. E. Scorr has been appointed an observer on the staff — 


of the Observatory and will leave Washington for Peru on Sept. 1. 


Aurce C. Evans of the National Institute of Health discussed certain © 
biological and chemical aspects of the bacteriophage in a recent issue of © 


Science. 
Rosert 8. CAMPBELL, formerly in charge of the Jornada Experimental 


Range of the Southwestern Forest and Range Experiment Station, has been ~ 


appointed senior conservationist in the division of range research of the U.S. 
Forest Service, with headquarters in Washington. 
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